
Article Full-text available

Investigation of Optimum Transparent Conductive Oxides (TCOs) for CdS:O/CdTe Thin Film Solar Cells
(TFSCs) from Numerical Analysis

April 2016 · International Journal of Advanced Research 4(4):363-369 ·  Follow journal

Samiul Islam

Research Interest 1.6
Citations 0
Recommendations 0 new 0
Reads 0 new 52
See details

Abstract and figures

Overview Stats Comments Citations References (16)

Download
Share More

Transparent Conductive Oxides (TCOs) are an increasingly important component of solar cells, where
they act as front electrode elements.The structural templates, diffusion barriers and their work
function controls the open circuit voltage(Voc). In this paper, various transparent conductive oxide
materials have been studied which are used as the front surface contacts of CdS:O/CdTe based thin
film solar cells. Various electrical and optical parameters like work function, thickness, temperature
etc., of some common transparent conductive oxides materials such as ZnO, FTO, SnO2etc., are
studied. The main idea was to find an optimum conductive oxide layer for CdTe solar cell which
shows the great potential in thin film area of solar cell. All the analysis was done by using the widely
used simulator Analysis of Microelectronic and Photonic Structures (AMPS 1D). It was observed that
both SnO2and ZnOshow similar performance under various conditions. Indium Tin Oxide (ITO) has
shown the worst performance among them in all conditions. Fluorinated Tin Oxide (FTO) looked
promising match for CdTe solar cells in some conditions.
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Polycrystalline cadmium telluride (CdTe) is the leading material for realization of low cost and high
efficiency solar cell for terrestrial use. In this work, a conventional structure of CdTe thin film solar
cells [1] was investigated and conversion efficiency as high as 13.2% was achieved with the CdTe…
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Photovoltaic (PV) energy is one of the significant renewable energies with free and permanent
resource. Cadmium Telluride (CdTe) is from group II-VI of compound polycrystalline semiconductors.
The CdTe solar cell material can be produced in thinness of film; hence, it is very appropriate for thi…
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Tingliang Liu · Xing Zhang · Jingquan Zhang · [...] · Bing Li
Transparent ITO/ZnO and ITO/SnO2 complex conductive layers were prepared by DC- and RF-
magnetron sputtering. Their structure and optical and electronic performances were studied by XRD,
UV/Vis Spectroscopy, and four-probe technology. The interface characteristic and band offset of th…
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In this paper, a modified structure for CdTe thin film solar cell was proposed by numerical analysis
with an addition of a novel ZnO buffer to improve the conversion efficiency. The CdS window layer
was reduced to 50 nm together with the insertion of zinc oxide (ZnO) as the buffer layer to prevent…
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As research in the field of Transparent Conducting Oxides is forced to move away from indium-based
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materials, the need to obtain highly performing indium-free transparent conducting layers for
photovoltaic
and optoelectronic applications is continuously growing. Aluminum-doped ZnO is a…
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